In order to investigate the characteristic of migration and transformation of various pollutants in rivers, the river in Chanba Ecological District was selected as the research object. The MIKE21 FM model coupled with Ecolab module was employed to establish the twodimensional water quality model to simulate the distribution characteristic of different water quality parameters, which were Total Nitrogen (TN), Total Phosphorus (TP), Ammonium Nitrogen (NH 3 -N), Chemical Oxygen Demand (COD), Chlorophyll a (Chla), and Dissolved Oxygen (DO) separately. The results demonstrated that the concentration values of TP, NH 3 -N, and COD in Chanhe River were greater than them in Bahe River before the water flowed into the junction zone. The TN concentration value in the calculation zone except the region which held poor hydraulic conditions exceeded the standard of Grade Ⅴ (GB3838-2002). Because the water in Bahe River was disturbed by water in Chanhe River and point sources in Bahe River, COD and NH 3 -N concentration values increased clearly after the water passed from the NO.4 Dam in Bahe River.
Introduction
River, which plays a significant role in regional sustainable development, could supply an extensive ecological function, for example, irrigation, water supply, transportation, and entertainment, etc. Due to rapid urbanization and lagging rainwater management mode in China, numerous rivers get polluted, river water environment has been deteriorating, and ecological environment as well as human health has been endangered. Therefore, water environment management is an important task of current ecological construction. Water environment management is the data-based process, in other words, only a lot of water quality and hydrology data could facilitate the task of water environment management. However, water quality and hydrology data monitoring in the water environment management requires a lot of time and efforts. In order to promote the environmental management work efficiently, conveniently and economically, the hydrodynamic models, water quality models and eutrophication models are widely applied [1, 2] . There have been various water quality models being widely used in different research and engineering fields [3] . MIKE21 FM model, one of the important water quality models, which could be used in the simulation of water quality in lake, estuary, wetland and river, is widely in the water environment management. Zhu et al developed the two-dimensional water quality by MIKE21 FM model to simulate the current situation of Erhai Lake to investigate the distribution characteristic of water quality [4] . Paliwal et al assess temporal and spatial variation in water quality of an estuary under the impact of effluent from an industrial estate based on the MIKE21 model [5] . Bahe and Chanhe Rivers, which are in Chanba Ecological District Xi'an Shaanxi China, have been polluted seriously. In order to analyze the characteristic of pollution in spatial-temporal scale in Chanba Ecological District, the MIKE21 FM hydrodynamic model coupled with Ecolab module was utilized to develop a water quality model to investigate the process of migration and transformation for different pollutants.
Materials and methods

Study area
The Chanba Ecological District is located in the eastern region of Xi'an City (figure 1), and in the downstream area of ChangJiaWan and MaDuWang hydrology stations. The average annual temperature is 13.3 degrees Celsius. The prevailing wind direction in the region is northeast wind and southwest wind, and the annual mean wind-speed is 2.0 m/s. There are two rivers in Chanba Ecological District, which are Bahe River and Chanhe River respectively. Influenced by the industrial wastewater, domestic sewage, and gradual reduction in surface runoff compensation, the water in Chanhe River and Bahe River encounters severe pollution. The water in Chanhe River was disturbed by agricultural non-point sources before it flowed into Chanba Ecological Dsitrict, and main pollutants were nutrients [6] . Moreover, the water in Bahe River was influenced by non-point sources and domestic sewage from LanTian County, and principal pollutants were organic matters [7] . The study area is situated in the northern region of the Chanba Ecological District 
Model setup
In this thesis, the Chanhe River and Bahe River were selected as study area (figure 1). There are eight rubber dams and 6 point sources in this calculation area (figure 1). The point sources in this calculation area were characterized by the water quality indexes, which were Chemical Oxygen Demand and Ammonia Nitrogen. The two-dimensional hydrodynamic model and Ecolab module were employed to develop the water quality model to investigate the characteristic of migration and transformation of various water quality parameters, whose process of migration and transformation is shown on figure 2. The calculation mesh was generated by the method of unstructured triangular grid, the grid independent analysis showed that 9245 grid cells would ensure the accuracy of calculation results, and the governing equations of the water quality model was spatially discretized by the finite 3 volume method. The simulation period is from July 10, 2012 to October 15, 2012, and the time step is set as 10 seconds. The flow volume of the inlet was given by one-dimensional data (dfs0), and the outlet was set as constant water level, 368.7 meters (1985 National Elevation Benchmarks). Additionally, the calibrated eddy viscosity was set as 0.28. The bed resistance, which was Manning's coefficient in this paper, was given by data file (dfsu) [8] . The initial conditions for all parameters were set as measured values on July 10, 2012. Finally, other parameters are shown on table 1. Chlorophyll-a to carbon ratio 26 T Temperature
The processes of migration and transformation for various pollutants are generalized as bellows 
Results and discussions
Model verification and assessment
In this thesis, the four measure of goodness of fit, which are the absolute mean error (AME), the coefficient of determination (R 2 ), the root mean square error (RMSE), and the mean absolute value of relative error (I) separately, were utilized to evaluate the model performance. The AME, R 2 , RMSE, and I are calculated as follows: The values of R 2 , AME, RMSE, and I for state variables [9] , which are from S1 point to S4 point, is shown on table 2. The results showed that the values of R 2 and RMSE were extremely closed, which suggested that the error between time series measured and simulated values held same order of magnitude. The smaller the I value is, the higher the precision of water quality model is, and the I value was within about 30% in this thesis. Referring the RMSE value calculated by Elshemy M [10] , the conclusion would be drawn that the water quality model calibrated by the measured values could guarantee the accuracy and precision. 
The analysis of pollutants' concentration field
The time-average concentration field for TN, TP, NH 3 -N, COD, DO, and Chla is shown on figure 3 . TN concentration exceeded the standard of Grade Ⅴ (GB3838-2002) . The cloud picture for TP concentration filed showed that the TP concentration in Bahe River varied from 0.02 mg/L to 0.1 mg/L, and it in the region of outlet increased to range between 0.1 and 0. For the disturbance of sewage discharge from point sources, the DO concentration value in Chanhe River decreased to 6.0-7.5 mg/L after the water passed from No.3 Dam in Bahe River.
DO concentration value in the region, which held poor hydraulic conditions, ranged from 3.0-5.0 mg/L, and it was obviously lower than DO dominant concentration value. This was because the water in this region basically maintained still, so the atmospheric oxygen enrichment rate was less than it in other regions. Moreover, from the cloud picture of Chla concentration value, we could get the information that Chla concentration value in the region, which held poor hydraulic conditions, was obviously lower than it in other regions. At the same time, the transformation process of COD and NH 3 -N needed oxygen consumption.
The time-average concentration values for TP, NH 3 -N, COD, and DO in the junction zone are shown on figure 4. The figure 4(b) showed that TP concentration value in Chanhe River, which was greater than it in Bahe River, varied from 0.1 to 0.2 mg/L, before the water flowed into Bahe River. For the difference in TP concentration between Chanhe River and Bahe River, there would be a region in the left bank of the junction zone holding the greater TP concentration value, which ranged from 0.1 to 0.2 mg/L after the water in Chanhe River entering into the junction zone.
The NH 3 -N concentration value, which was greater than it in the junction zone, varied from 1.5 to 2.0 mg/L, before the water in Chanhe River flowed into the junction zone. For the difference in NH 3 -N concentration value between Chanhe River and Bahe River, there would be a region, whose NH 3 -N concentration value was 1.0-1.5 mg/L, which was greater than it in Bahe River, but lower than it in Chanhe River, in the junction zone.
COD concentration value in Chanhe River was obviously greater than it in Bahe River before the two water bodies flowed into the junction zone, which was because the water in Chanhe River was disturbed by the sewage discharge from point sources.
There would be the region, which held lower DO concentration value, in the left bank of the junction zone. DO concentration value was greater than the standard of Grade Ⅱ (GB3838-2002) on the whole. 
Conclusions
The water quality model developed by the MIKE21 FM hydrodynamic model and Ecolab module could analyse the processes of migration and transformation of different water quality parameters clearly, and it would be used to study the distribution characteristic of water quality. The conclusions would be drawn as follows:
 The water quality induced by the MIKE21 FM hydrodynamic model and Ecolab module could be utilized to simulate the processes of migration and transformation for different water quality parameters and to study spatial variation of water quality accurately.

The water quality in Bahe River was disturbed largely by water quality in Chanhe River.
There was a large spatial heterogeneity for COD, NH 3 -N and DO.
 DO concentration value in the region, which held poor hydraulic conditions, was limited by the atmospheric oxygen enrichment rate and Chla concentration value.
 TN concentration value in the calculation zone exceeded the standard of Grade Ⅴ (GB3838-2002), which meant the water was be inferior to Grade Ⅴ.
The COD and NH 3 -N concentration values would increase after the water passed from the No. 4 Dam in Bahe River.
The TP, NH 3 -N, and COD concentration values in Chahe River were greater than them in Bahe River before the water flowed into the junction zone.
